Abstract. The aim of this paper is the assessment of the wind generation influence on the voltage quality. A simple network has been simulated by PSS/E [1].
Introduction
The influence of wind energy on the grid behaviour depends mainly on the wind power and the short circuit power at the point of connexion [2] .
Nowadays, the electrical companies are specially worried about the behaviour of the wind generators against short circuits. In order to study this behaviour it is necessary to make a complete study by means of dynamic simulation. PSS/E is a tool widely used by the electrical companies worldwide.
In this paper a complete study of the behaviour of a wind farm against different faults and the influence of the different parameters from the network in this behaviour is made.
The voltage drops directly affect the provision continuity. A voltage drop in a point of the network takes place, when the voltage of one or more phases falls suddenly below an established limit (generally 90%) and recovers after a determined time, which oscillates between 10 ms and several seconds. The wind energy is included in the regime of the activity of production of electrical energy in special regime, in opposition to the installation that conforms the ordinary regime. This special regime was systematized in Law 5554/1997. RD 436/2004 of 12th March incorporates the requirements of voltage drops. The system operator must develop the operation procedure that regulates the minimum requirements to fulfil by the special regime installations.
Machine model on PSS/E
A widely used squirrel cage induction generator model has been considered [3] . The induction machine is modelled using a Thevenin equivalent as it can be seen in 
Where f 0 is the electrical frequency of the network (in Hertz), s is the slip of the generator and I s the stator current (current consumed by the generator). Vr' is the rotor feeding voltage, whose value is zero in the case of a machine with the rotor short-circuited. 
A. Harvest energy from the wind
The wind turbine capacity for extract the energy from the wind depends on three factors:
--The wind power available. Its value depends on the wind distribution, which is a characteristic of the wind farm location.
--The power curve of the machine which is function of the type of machine, and --The good behaviour of the machine to respond to fluctuations in the wind speed. This is a characteristic of turbine technology.
The mechanical power extracted from the wind is: 
B. Power Curve of the Wind Turbine
The power curve represents the electrical power produced by the wind turbine for each wind speed in permanent regime.
This curve is a data given by the manufacturer. The power curve is a basic characteristic of the machine.
The power curve allows calculating the energy produced by the machine from the wind distribution of the zone.
Several sections can be defined in the power curve:
− From calm (0 m/s) to a speed from 3 to 5 m/s the machine does not produce energy. − From the starting speed (3 to 5 m/s) to the nominal speed (~12 to 14 m/s), there is a section of increasing power. Due to the blade stall in generators CSCF, the curve has a characteristic section called commonly "hump", in which is reached the maximum power, followed by a section of higher speeds and smaller power produced. − When the wind speed is greater than a value around 25 m/s, the generators stop to produce electrical energy to avoid problems of mechanical overload. 
C. Mechanical set
The wind kinetic energy is caught by the blades of the wind turbine. The blades are made of composite material which allows to obtain a high resistance with a reduced weight. The blades are the most flexible element of the set, but for this kind of studies infinite rigidity is usually considered.
The blades turn at an almost constant speed of approximately 20-30 rpm. Due to the fact that this speed is clearly insufficient to produce electrical energy, a multiplier is used to elevate the speed of 40 to 100 times the speed of the blades, so that nominal speed is obtained in the output axis (around 1500 rpm).
The axes are jointed by means of a clutch Due to the important rigidity of the axes (blades and generator) and the multiplier, infinite rigidity is considered for the set.
Only the clutch elasticity and damping can be nondespicable, mainly in the greatest machines. The rest of the frictions, (viscous and static) are very small and its existence does not affect the dynamic behaviour of the generator for this study.
In this paper it has been considered a equivalent inertia moment equals to the sum of inertias of the generator, multiplier, bushing and blades, all referred the axis of the generator: In stability studies, the fundamental variable is the inertia constant H, that gives an idea of the electromechanical response time of the machine before transitory. It is referred to the power base of the machine, and can be defined as: As it can be appreciated, H is the relation between the kinetic energy of the generator at the synchronism speed and the power base of the machine.
Study description
The influence of the grid parameters can be analyzed by means of a simple network. This single network is contrastable, and it permits us the control of the different parameters of the network in an easy way. Furthermore, the simulation time is significantly reduced.
The Fig 5 shows the network under test. The BUS 1 is the "boundary bus" which connects to the external network. The sum of the inertia of the external machines is very high, and then the external network has been modelled as a generator with infinite inertia. With the aim of consider the most unfavourable situation, the squirrel-cage induction turbines have been connected to the BUS 11. Moreover, a 15 MW hydroelectric group, an 8 MW co-generation system and two 15 MW loads complete the network under test.
In this reduced network the behaviour before network faults has been studied. For the accomplishment of the network faults in PSS/E it is necessary to introduce a reactive component of shunt admittance to ground.
The made simulations present the following landmarks: 
A. Influence of the wind power installed
In this study all the parameters have remained constant with the exception of the installed power. Three studies have been realized; the number of wind turbines of the wind farm has been modified to obtain a total power installed of 6, 12 and 15 MW.
In order to make the simulation of the short circuits, in this study the same value of ground impedance has been introduced, and in each case a different voltage drop in the PCC has been obtained.
In Fig 6 it can be observed as the depth of the voltage drop raises when increasing the installed wind power. 
B. Influence of the voltage drop
In the analysis shown next, several short circuits have been simulated in the network with the 6 MW wind farm. As it could be expected, the diminution produced in the generated power when the voltage drop happens, increases when its depth is increased.
In addition, the time of recovery is greater in the case of the deepest voltage drops. One of the most important parameters in this type of studies is the short circuit power in the point of common coupling. In the previous norm (R.D. of 1985) the power installed in a network bus could not surpass the 20 % of the power of short circuit in this point. This value still continues being a reference value, reason why the observation of the behaviour before the variation of this parameter is an important subject.
For these reasons, the study of the influence of short circuit power has been made. 
Conclusions
The short circuits and voltage drops study must be systematized due to the next norms modifications relative to special regime generators.
There are many parameters that influence in the behaviour of the electrical network with connected wind farms.
This paper analyzes the influence of three of them: The installed wind power, the depth of the voltage drop and the power of short circuit in the point of common coupling. The norm has special preoccupation for the behaviour of the networks before voltage drops, specially for the behaviour of the wind farms, therefore, the study of this behaviour would have to be systematized.
